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It is not generally known to clinicians that certain well-recognized 
vasomotor and trophic disturbances of the extremities may, on the 
one hand, lie the clinical manifestations of occluded vessels, and 
may also, on the other hand, he associated with arteries and veins 
that are organically intact. To the latter croup belong those 
interesting symptom complexes which have been described under 
the name Ifaynaud’s disease, erythromelalgia and acroparesthesia, 
multiple neurotic gangrene, scleroderma, selcrodactyly, and chronic 
aero-asphyxia. Considerable attention has been focussed upon these 
conditions, and attempts have been made to dilferentiate various 
discrete syndromes under (lie above-mentioned appellations. It 
is conceded that all have one feature in common, Hull llie arterial 
mill ri'inx liiii’i' miffrml no nrgiinir iilli-riilimi ill llieir )iiileiii'ji. Com¬ 
paratively little, however, has been written to show that there is a 
distinct clinical and pathological entity, Hiroiiiliii-iiiigiiti.e tilililmtn.1, 
with which there may be associated clinical manifestations almost 
identical with (host* that belong to these other diseases. It is ol no 
little importance to be aware of this fact and to be able to recognize 
that there is a disease whose symptoms depend upon vascular 
occlusion, for the prognosis and treatment of the two types of 
allcctions are in no way identical. 

A clinical study of 200 cases of thrombo-angiitis obliterans 
during the last eight years (Itldli to 1011) has enabled me to watch 
the course of this remarkable disease through all its clinical stages. 
Many of the eases have been followed from live to eight years, and 
the presence of interesting mutations in the symptomatology could 
lie recorded. It was found that in a certain number of the patients 
the upper extremities are involved, although it is usually believed 
that only the lower extremities are a/fccted. And particularly 
here were patients' histories encountered that singularly emphasized 
the unreliability of clinical signs alone in diagnosis. Furthermore, 
as shall be shown in some instances, thrombo-angiitis may, by 
virtue of the predominance of certain objective phenomena, mas¬ 
querade as almost any of the true vasomotor and trophic diseases. 
Vet a careful study of each and every ease will almost always make 
possible the recognition of the nature of the morbid process. 
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It may he of some clinical interest, therefore, to present here 
(1) the most striking examples of the various forms in which the 
disease may affect the upper extremities, where thromho-angiitis 
obliterans is most frequently mistaken for other all'ections, and ('.!) 
to point out upon what features the diagnosis of the malady may 

he made. , , 

A survery of the histories shows that the upper extremities may 
he clinically involved in the following ways: (1) without subjective 
symptoms; (2) with vasomotor symptoms predominating; (ii) 
with trophic disturbances alone; (!) with gangrene of slight extent; 

with extensive gangrene threatening' the viability of the 
extremitv; (li) with extensive atrophy of the hand and forearm; 
and (7) with chances simulating scleroderma and selerodaetyly. 

I. Tiiiiomiio-axuiitis Oni.m n.ws ok tiik I'itkii Kxthksiitiks 
Witiiokt Symptoms. Just as in thrombn-angiitis of the lower 
extremities, there are eases in which the radial or ulnar aiterv, or 
|,oth, become gradually closed without the patient’s experiencing 
any noticeable symptoms. In some instances, absence of pulsation 
was discovered during a routine physical examination; in others, 
where symptoms were present in the lower extremities, investi¬ 
gation of the radial and ulnar vessels had demonstrated their 
occlusion. 

Cask I.—.1. A„ male, aged forty years, linssian, began to have 
trouble iu the right leg ten years ago (100I), pain coining on during 
walking, subsiding when at rest. Gangrene of the little and of the 
big toes developed, lending to amputation of the leg at its middle 
iu llllHi. Since 1008, similar symptoms involved the left leg, and 
the first and second toes became ulcerated, also requiring amputa¬ 
tion. During the period of clinical observation the right radial 
pulse gradually disappeared, although no vasomotor or trophic 
manifestationsCould be elicited on examination. The patient was 
lost sight of so that the further course could not be followed. 

'I'he symptoms of Raynaud's disease, too, may be chisel, mim¬ 
icked, as in the following eases: 

II. Casks ix which Yasomotoh I’hkxomexa I’iikponiikuati:. 
Such an instance is described iu the following history, where, after 
about ten years of migrating phlebitis, and the usual circulatory 
disturbances of the lower extremities, distinct evidences of involve¬ 
ment of the vessels of the arm and band supervened. 

Cask II.—A. II., male, aged tbirtv-one years, Russian, noticed 
the appearance of small hard lumps under and in the skin of the 
calf of both legs in 1!)0I (ten years ago). They were painful, 
lasted for a few days or a week or more, and would then disappear 
(migrating phlebitis). For three years similar lumps and strands 
would come and go over the lower and inner side of the right thigh. 
About seven years ago he began to experience cramp-like pain 
in the right foot and calf of (he leg on walking. I.ater the right 
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foot became “cold.” An nicer developed on the third toe and 
showed no tendency to heal. 

For seven years he has been suffering with similar symptoms in 
both legs and feet, the typical symptoms of pulseless vessels, 
orythromclia, ischemia in the elevated position, and gangrene of 
several toes being present, lie now (Kil l) has already lost four 
toes of the left foot and two of the right. 

Four months ago bis right hand began to trouble him. In cold 
weather it would become very pale, particularly the little finger. 
On warming tin* hand, color would gradually return. Of late, 
however, the tip of the little linger has been bluish for days at a 
time, although excessive heat seems to bring back a normal color. 

I’lnisicitl r..ramiii<iti<ni. May (>, 1011. 'I be radial and ulnar 
arteries of both sides pulsate distinctly. Hotli hands perspire 
profusely, and are somewhat cold. The tip of the little linger of 
the right hand is cyanotic and deeply discolored over its palmar 
aspect. 1’rrssuro over this part elicits some pain. Uocntgcn-ray 
examination of the hand is negative. 

On July HI, 1011, patient says that the little linger and thumb 
of till' right hand feel cold. Seales form on the tip of the little 
linger, and when these separate, leave a healed depression, lie has 
no pain. 

I'ln/sicitl r.mniinntinn shows that both the* littu* finger aim the 
thumb are distinctly cold to the touch, the coldness extending to 
the base of the lingers. The other hand and lingers are warm. 
Tim radial and ulnar arteries pulsate well. On elevation there is 
no appreciable change ill the color of the lingers. 

In short we have here an example of thrombo-angiitis in which 
vasomotor symptoms initiate the onset ot the disease in the upper 
extremities. Previous experience warrants the assumption that 
we mav either expect a complete cessation ol the symptoms in the 
hands, if ndctpiatc collaterals la- established, or progressive occlusion 
of vessels until the radial anil ulnar arteries become obliterated or 
until gangrene ensues. 

Cyst: III. J. V., male, aged thirty-four years, Russian, admitted 
to the Mt. Sinai Hospital (Dr. I.ustgarten’s service) December 
17, 11)07, says that three and a half years previously lie noticed 
that his fingers were cold but not blue. The following winter the 
same symptoms returned, but, in addition, the skill of the tip of 
the right middle linger became dry and a “wound” spontaneously 
developed. For the past two years bis hands would get blue, 
cold, and numb on exposure to cold, their natural color returning 
in a warm room. Then- was never any pallor. A sort of “sticking 
pain in the linger tips would regularly accompany the state of 
blueness. 

Physical Exmninalinn, I 17, 1907. Both hands arc 

deeply cyanotic up to the wrist, and very cold. During the examina- 
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tioii bright-red or crimson-colored spots can be seen to appear in 
the dorsuin and palm. Over the back of the hand these red blotches 
become very distinct and do not shade ojf into the blue areas. '1 he 
two distal phalanges remain deep blue. If the hands be observed 
for a still longer time (five minutes) the red color becomes paler 
and is mottled with a yellowish-pink; at times a totally different 
and much lighter shade, variegated with red and blue, will com¬ 
pletely replace the deep colors first noted. In the palm the red 
areas are not so apparent, but they also give way at times to the 
lighter shades. The terminal phalanges of the ring fingers are 
enlarged, those of the middle fingers somewhat less so. When the 
hands are held above the head for two or more minutes the red¬ 
ness disappears, a pale sickly purple remaining. The radials and 
brachials pulsate well. 

In the lower extremity a similar picture is present, but there are 
evidences of obliteration of the vessels. The right dorsalis pedis 
cannot be felt, although palpated on many occasions from December 
17, 1907, to .January 20, 190S. In the left dorsalis pedis there is 
fair pulsation. There is ischemia in the elevated position of the 
legs, as evidence of the impaired vascular supply, and bespeaking 
the presence of the lesion, thromho-angiitis. 

If such an exquisite example of vasomotor disturbance can belong 
to a ease of thromlm-angiitis obliterans, there is little wonder that 
confusion should exist in the diflcrcntiation ol the symptoms due 
to neurogenous and organic lesions of the vessels. What the 
distinguishing points are upon which tin* diagnosis must be based 
will be discussed later in the paper. 

III. Casks with Trophic Disordkrs Only. In some patients, 
distinctive signs of an affection of the upper extremities manifest 
themselves as trophic disturbances not extensive enough to lead to 
gangrene. The disease may be wholly overlooked by the patient 
and, when tin* lesion has healed, it may be subsequently referred to 
by him as a slight “sore” or “ulcer” developing without cause. 
Were it not for the presence of the disease in the lower extremities 
and for the changes in the radial pulse the nature of the trophic 
disorders would be difficult of solution. 

Cask IV.—T. S., aged thirty-one years, Russian, consulted me 
in May, 1911, because of the condition of his left foot. Throe and a 
half years previously he experienced pain in the sole of the left 
foot on walking and was treated for rheumatism. Two years alter 
the onset a sore developed between the fourth and tilth toes of the 
left foot and another one on the tip of the big toe of the left loot. 
Since then the foot became red and the little toe gangrenous, tailing 
off about a year ago. About this time his right leg began to trouble 
him, the symptoms being pain in the calf on walking. 

Two and a half months ago there developed a spontaneous 
ulcer over the middle phalanx of the right hand, not accompanied 
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Iiv any evidence of inllainination, hardly painful, and not brought 
about by any injury.. lie was treated for this for about eight weeks, 
when the wound healed. 

I’ht/sictil l‘.sumtuultnit, May, 191-1. Over the middle phalanx 
of the right hand there is an irregularly shaped sear, about S nun. 
in length and -I mill, in width, evidently the site of the old healed 
lesion. The right radial pnlse is not perceptible. 

We have here a typical ease of throinbo-angiitis of the lower 
extremities,-first involving the left then the right lower extremity, 
and three years later manifesting itself also in the hand, with 
trophic disturbances and obliteration of the radial artery, 

IN', Casks with (Iaxoiiknk of Si.ioiit Kxtkxt. Not a small 
number of the patients that suffer with occlusion of the vessels of 
the upper extremities come to ns with a history of having had pain 
in the tip of one of the fingers for a considerable time. This is 
followed by a change in the color of the skin, usually reddening of 
the tip of the lingers, as if it were inflamed, latter there develops 
a sore or tlje skin changes color and becomes gangrenous, usually 
at the tip of a linger, although the lateral margin of the linger may 
be lirst affected. The following three eases are examples of this 
group: 

Cask V.—I,. II., aged forty-eight years, Russian, male, ad¬ 
mitted to Mt. Sinai Hospital (l)r. lalienthal's service), May 1, 
19111, says that his left leg was amputated below the knee some 
ten years sign. Six years later he lost his right leg in the same way. 
Now for six months the index linger of the left hand has been painful 
and red at the tip; this has since improved, hour months ago the 
index linger of the right hand also became red and painful, and 
during the last three weeks the greater part of the last phalanx 
has become mortified. 

I’lit/sictil r.nimiiintimi shows an old sear at the tip of the left 
index linger ami poor radial and brachial pulse. The terminal 
phalanx of the right index linger is completely exposed, the dry 
lame presenting. On elevation of the right hand, marked ischemia 
occurs. 

The right radial pulse is absent, the brachial only faintly pulsating. 
The gangrenous process is evidently progressing, since a portion of 
the second phalanx is already involved. 

Cask VI.—I). II., aged thirty-live years, male, Russian, lirst 
examined by me on July Hi, 1901, at Nit. Sinai Hospital, lie 
had been treated in the hospital eight years previously for "phle¬ 
bitis” of the right leg. A portion (five inches) of a large vein was 
diseased at that time, the history recording that the process was 
"migrating,” moving up and down the thigh. He says that this 
trouble lasted oil' and on for two years. In 1902 there were "lumps” 
in and under the skin of the righ leg and then three months later 
in the left leg. Such swellings would last a week, develop into 



ni!i:m;i;ii: vakomotou and thoi'iik- distckiiancks 21,a 

hard, “ tender spots,” with ;i covering of ml skin, ami on otic occa¬ 
sion three such spots appeared on the left arm in front ol ami just 
helow the elliow. 

Phi/xical E.mmimiliim, July, 11101. In the left antccnhital 
region there is a thickened, slightly reddened cord alaiut two 
inches long. Another is situated oil the ulnar aspect of the same 
forearm near the elbow. The right forearm presents a similar vein 
about three inches from the elbow; the skin is not reddened. On 
the inner side of the right cubital space a subcutaneous, adherent 
nodule can be felt; it is very tender. There arc several such nodules 
in the right calf and smaller ones over tilt' left shin bone. Xo 
edema, but slight cyanosis of both legs in the pendent position. 
A portion of one of the thrombosed arm veins was extirpated tor 
study. 

('uurxe. A year later ( 1 1 )().">) symptoms referable to an alVection 
of the deep vessels of the left lower extremity manifested them¬ 
selves, namely, coldness and blueness of the lidt foot and super¬ 
ficial ulcers on the toes. In February, 11)1)7, he developed a gan¬ 
grenous patch at the tip of the middle linger of the right hand. 
Ilis doctor had been treating him for a “felon" of the middle finger 
of the right hand. Ilis hand had been cold for several weeks and 
the middle linger painful. Four weeks previously a black, “dead" 
spot appeared at the tip of the linger, and since then, wlmt with 
cutting it and self-treatment, he thought that the present intensely 
painful alfection had overtaken him. 

I'lnjuiml E.mmititilimi , February 1, 11)1)7. A portion of the tip 
of the middle finger is gangrenous; there is no infection; the distal 
phalanx seems to take part in the process of mortification. 

On holding both hands above the head for some time the right 
becomes appreciably more ischemic than the left; it does not 
attain the cadaveric hue characteristic of the lower extremities, 
but becomes markedly pale, a bluish-red tinge remaining in the 
distal phalanges. The pain is not increased in this portion. In 
the dependent position the color rapidly deepens in the left hand, 
soon assuming a reddish-blue hue, the fingers being particularly 
discolored. Both radial pulses are felt, the left somewhat small. 
On the dorsum of the hand, just over one of these veins, there is a 
bean-sized, indurated area; the skin over it is adherent and tender. 
About one inch above the wrist, behind the radius, there is a 
reddened, hard cord more than an inch in length (doubtless a 
thrombosed vein). The linger improves very slowly. 

Here there is most beautifully illustrated that group of eases in 
which a long period of "migrating phlebitis," first of the lower and 
then of the upper extremities, dominates the clinical picture. 'I hen. 
when the signs of impaired circulation of the legs have become well 
established, the hands, too, show uucipiivocal marks of the closure 
of small distal arteries, in the form of small areas of gangrene. 
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Case VII.—M. S., aged forty-seven years, Kussinu, was admitted 
to Mt. Sinai Hospital on June 25,1907, giving tlie following history: 
About eight or nine months ago lie noticed that the fourth toe 
of the left foot was cold, blue, and painful. About four months 
ago the pain became so severe that he consulted a physician, who 
told him that an infection had taken place. Since this time a sore 
developed under the nail and the nail bed became black. 



l-'its. 1.—rlinnjros in imlfx fmt'rr of Case VII. 

1‘hi/siciil I'.iiwiimiliiiii showed complete gangrene of (lie distal 
half of the fourth toe of the left foot, ahsenec of pulsation in the 
dorsalis pedis artery, an area of snperfieial gangrene of the skin on 
dorsum of the foot, intense erythromelia (hyperemia of file foot) 
in the dependent position, and marked ischemia in the elevated 
position. .lime 2X, 101)7, amputation was done h.v Dr. .1. Wiener 
through the tarsometatarsal artieulation. On July n, re-amputation 
was done through the middle third of the leg, the wound healing 
slowly. 

In 1010 tlie disease began to involve the right leg in tlie same 
typical manner, leading also to dry gangrene of tlie fourth toe. 
When examined in March tlie popliteal, posterior, tibial, and 
dorsalis pedis of tlie right leg eould not lie felt. 

In short we have a tvpieal ease of thromlio-augiitis obliterans, 
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first involving tilt* left lower extremity lending to gangrene, amputa¬ 
tion, and some three years later involving the right leg. 

In Mareh, 191*1, 1 again saw the patient, who now complains 
of symptoms in the left hand. 

Mareh 18, I9M. For several months he lias had pain in the tip 
of the left index finger and lately the finger lias changed color, 
becoming withered and glossy. 

Physical examination shows an ulcer at the tip of the left index 
finger, the live skin above it atrophied and glossy, the hand some¬ 
what smaller than the other, and the fourth finger of the same 
hand distinctly shrunken. The radial pulse of this hand cannot 
he felt (Fig. I). 

We are evidently dealing here with a case in which some seven 
years after the onset of the disease in the lower extremities the 
left upper extremity became attacked, as evidenced by ulceration 
and trophic disturbances. 

An interesting group is formed by those patients in whom trophic 
disturbances and gangrene are the salient features. These are the 
cases so often confused with Raynaud’s disease. In our experience 
the lower extremities are regularly involved at some time or other, 
and it is, therefore, necessary to watch carefully for the advent 
of the typical symptoms in these, so Jiat a correct interpretation of 
the phenomena in the fingers and hands may be made. The follow¬ 
ing two histories will well illustrate the eases in which: 

Y. Kxtkxsivk (Iaxohkxk Tiiukatkxs thi: Yiaihmtv of tiik 
Rxthkmity. (’ask VIII.—A. K„ male, aged twenty-seven years, 
Russian, was admitted to Mt. Sinai Hospital January 1, 190S. 
About two years previously he had had severe pain in the middle 
finger of the right hand. The finger became cold, at times very 
bine, and extremely painful. These symptoms persisted for about 
two months, when he was told to have the nail removed. Shortly 
after this was done the tip of the linger became dry and black. 
After several months the terminal phalanx separated spontaneously, 
but a wound remained which refused to heal. 

For about two months his left hand has been affected, there 
being excruciating pain in the left middle finger of the left hand, 
and the fourth finger of the right hand also being somewhat painful 
for two months. He thinks that the tip of the middle finger of the 
left hand first became dark blue or purple, and lately has become 
dry and black. 

Physical Examination , January -I, 190(5, shows that the distal 
phalanx of the middle finger of the right hand is absent, the tip 
of the fourth finger showing a small patch of dry gangrene of the 
left hand; there is beginning gangrene of the distal phalanx of the 
middle finger. 

Somewhat more than a year later, February 21, 1907, he was 
again admitted to the hospital, presenting evidences of thrombo- 
VOL. 1-19, NO. 2.— FKUllUAIlY, 1915. S 
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angiitis of (lie li'ft fool. The second roe of the left foot had hoeu 
ldeeratcd for aliont three months, and gradually all the toes of that 
foot, except the fourth, heeaine involved in the same process. 

i’hgsinil Exumimdimt, February 21, l!)l>7. Left foot: On the 
dorsal and plantar surfaces of the great toe there are ulcers. A 
similar condition is found at the tip of the second toe and on the 
plantar and dorsal surfaces of the fifth toe. The skin ahnnt the 
nicer is sloughing and shows no tendency to heal. 

The right foot is negative. The right hand shows an absence of 
the terminal phalanx ol the third finger. Both hands arc cyannsed. 

March 22. Amputation of the toe. Wound does not heal. 

May 17. Ile-amputation through the leg, hy Dr. ('. Klsherg. 

I’lli/sical I'.xmniiKitioH, May 20, 1007. The left radial pulse is 
absent and the artery appears to he converted into a hard cord. 
In the right radial artery a very faint pulse is perceptible. The 
hracliial artery seems to he much thickened, although the pulsation 
is good. lCver since amputation of the left leg was clone, the stump 
was painful, discolored, hluisli, presenting a wound that failed to 

heal. Finally, on .Ini.. 2. 1000, the patient consented to re- 

amputation. I performed the (iritti-Stokcs amputation, the stump 
healing kindly. 

January 0, 100th The tip of the little linger of the right hand 
presented a small spot of gangrene about I cm. in diameter. The 
distal phalanx of the little linger is absent. The nail of the fourth 
linger is deformed and thickened. In the dependent,position the 
lingers become cyanotic, with a slight increase in the normal red 
color. The left hand is normal as regards color, hut the nail of the 
middle linger as well as the tipof the linger are very much de¬ 
formed. 

'I he right radial artery is felt as a cord, and no ptdse can he 
detected; the ulnar artery is also pulseless; the brachial pulse is 
poor. The left radial artery is faint, the ulnar cannot he felt, the 
brachial also is poor. In the elevated position the right hand 

bee.. somewhat paler than the left, hut neither becomes very 

much blanched. 

l-ower extremity: The stump is in good condition. The right 
foot shows evidences of development of thromho-augiitis, the 
dorsalis pedis and posterior tihial arteries being absent, and there 
are other evidences of involvement of that leg. 

December .!(). The fifth linger of the right hand presents an 
ulcer at the tip, the result of the separation of a gangrenous patch. 
He says that he has had pain in that linger for about three months, 
and that gangrene set in about three weeks ago. 

February, Itlltl. The trophic disturbances, involving the little 
linger ol the right hand seem to be progressive. The tip of the 
linger shows advancing gangrene, the rest of the linger is swollen 
ami red. In the dependent position the third and fourth lingers 
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become intensely red and slightly cyanotic. Left hand: Here there 
has been no progression of the symptoms. 

Fm. 2 


Flos. 2 ami a.—'Hands in ('ns<* VIII. ri'sillt.s of (.’iiimrciic and a in pul at ion. 
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February 2, 1010. The little linger of tin* right hand was ampu¬ 
tated (Pigs. 2 and .‘1). 

This is a good illustration of those eases of thrombo-angiitis 
obliterans in which the symptoms first make their appearance in 
the iippcr extremities, are initiated by pain, and followed by trophic 
disturbances and gangrene. In this case the terminal phalanx 
of the middle linger and the whole of the little linger of the right 
hand were lost. I hiring the evolution of these symptoms the disease 
attacked the left leg, where even greater progress was made than 
in the upper extremities, amputation being the outcome. Patho¬ 
logical examination of the vessels of the amputated left limb showed 
the usual lesions of thrombo-angiitis obliterans. 

Cask IX.- -S. A., male, Russian, examined .March 2d, 11)1)5, 
gives a typical history of thrombo-angiitis obliterans of the left 
lower extremity, finally leading to gangrene, for which the leg 
was amputated August, I!)l)d, and re-amputated September 5, 

1!)():?, at the knee. 



I’H!. )• ”AinpillaU*fl arm «>f (*ns« IX. (I’holnurapli taken from .sprHtnrti after 
preservation in fixative.) 


Kight weeks before admission there appeared symptoms referable 
to (lie same disease of the right lower extremity, an nicer appealing 
at the inner side of the right heel. On March 21, lilOo, the right 
leg was amputated lor advancing gangrene nf the right foot. 

March 10, 1010. I found evidence of the involvement of the 
left upper extremity, lie says that he has hail trouble ill his left 
arm and in the lingers and forearm for several months, there having 
been pain in the lingers, followed by swelling and redness. Then a 
bleb appeared at the tip of the index linger, which was incised 
by a physician. Shortly after this the wound became much worse 
and sloughing took place. Alum! the same time a black spot 
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appeared over the hack of tile middle finger. Neither middle nor 
index linger has improved, and it is for these that he seeks relief. 

After admission the gangrene rapidly spread, the pain heenming 
excruciating, and the forearm was amputated through its upper 
fourth. 

The ablated forearm (Fig. I) showed eomplete oeelusion of both 
radial and ulnar arteries. The typical lesions of thromho-angiitis 
obliterans were present. 

Four years later, April, 1914, the patient was again admitted to 
the wards of Alt. Sinai Hospital in a condition of stupor. The 
notes taken read ns follows: “Doth legs and the left arm have been 
amputated. Speech is incoherent and there are evidences either of 
some cerebral lesion or of an arterial lesion in the brain. The condi¬ 
tion of the right hand is of particular interest. Nowhere is there any 
evidence of ulcer or gangrene. The skin of the right hand is dry 
and atrophic. The fingers have a tapering apperauee. The skin 
has lost its elasticity, the subcutaneous tissues have withered, and 
neither the radial nor the ulnar arteries are palpable. The brachial 
artery, too, gives blit the slightest impression of the presence of 
pulsation.” 

Here, then, is a ease in which two distinct clinical pictures were 
evolved in the course of the obliterative vascular disease, one 
exhibiting gangrene of an upper and two lower extremities, and the 
other demonstrating the unusual phenomenon of extreme atrophy 
of both hands anil forearm. 

VI. Casks Si.\h;i.atix<! .Sci.kuodkhma axd ■Sci.kuodai ivi.y. 
Perhaps most interesting of all are those eases in which the vascular 
oeelusion has led, by virtue of the effects of malnutrition, to a 
condition of dystrophy, the clinical picture being akin to that of 
selerodaetyly. In fact we have had occasion to observe a most 
pronounced example of this manifestation in a patient in whom 
the diagnosis of scleroderma was made by expert dermatologists. 

Cask X. -1. I.., aged thirty-five years, was admitted to the 
surgical service of Mt. Sinai Hospital on October 1, Kltlti, with 
a typical history of thromho-angiitis obliterans of the left leg. 
There was absence of pulsation in the dorsalis pedis and eomplete 
gangrene of the second toe, necessitating amputation. Pathological 
examination of the vessels of the amputated legs showed the typical 
lesions of thromho-angiitis obliterans. 

June 21), 1007. He was again admitted to the hospital, com¬ 
plaining of intense pain in the right leg which showed the symptoms 
of ischemia on elevation, redness in the dependent position, but no 
evidence of trophic disorder or gangrene. The patient begged that 
the limb be taken oil', and the right leg was, therefore, ablated 
through the noddle third. Pathological examination showed here, 
too, the typical lesions of thromho-angiitis obliterans. 
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December 17, 11)0!). IK' entered the hospital complaining of 
trouble with his right hand and arm. For several months lie has 
been unable to use it properly, the museles having become stillencd. 
lie thinks, too, that a marked diminution of the size of the hand 
and arm Ims taken place. 

(hi iilijisicitl r.mniiiidtimi the picture presented by the right arm 
is striking. The lingers have the typical appearance of the skin 
in scleroderma. Motion of the distal phalangeal joints is markedly 
impaired in extent. The skin is atrophic and dry and the circum¬ 
ference of the lingers of the right hand is distinctly diminished. 
Both the radial and brachial pulses are absent. The brachial 
artery can be felt as a hard cord, and can be traced as far as the 
axilla. In the axilla there is a distinct pulse. 

The left hand shows no trophic disturbances, no ulcers, but the 
radial and ulnar pulses are absent. The brachial pulse is fairly good. 

In order that we may thoroughly comprehend the points that 
distinguish the vasomotor and trophic disturbances dependent on 
organic arterial lesions from those of llaynaud's and allied diseases 
it may be best to pass rapidly in review the salient features of the 
symptomatology as they were exemplified by the above patients. 

‘ Collecting the eases in which vasomotor symptoms predominate 
we have, on the one hand, those in which the symptoms of thrombo¬ 
angiitis obliterans of the lower extremities are well marked and, on 
the other hand, those in which we arc compelled to investigate very 
carefully in order to elicit evidences of vascular occlusion. 

The symptoms simulating Raynaud's disease and aero-asphyxia 
are cyanosis of the finger tips, coldness of the lingers with or without 
trophic disturbances, and alternating cyanosis and rubor, involving 
the fingers or the whole hand. Rather characteristic in the symp¬ 
tomatology of thrombo-angiitis is the apparent dependency of the 
vasomotor symptoms upon variations in temperature, the ehronieity 
of the manifestations, the absence of pain in some of the eases, and 
the absence of paroxysmal nature of the attacks so characteristic 
in Raynaud's disease. 

When we turn to those patients in whom the trophic disturbances 
seem to be unassoeiated with evidence of vasoconstriction and 
vasodilatation we note that there is merely a history of the develop¬ 
ment of a spontaneous ulcer ot the lingers. It seems more than 
likely that in many of these the history of the absence of the vaso¬ 
motor phenomena would be found unreliable if it were possible to 
observe the cases throughout the whole course ol the disease. 
Future observations will probably support my belief that here, too, 
some manifestations of deranged vnsomotility do occur. 

When we consider the largest group, namely, that in which 
gangrene of small or greater extent develops, we find that some 
cases may be mistaken for simple paronychia. Others claim that 
the development of a gangrenous patch or of the felon was preceded 
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for a long tiim* by distressing pains in the tips of one or more 
fingers. The vasomotor symptoms may he absent or the cyanosis 
and redness may be quite striking. The following sequence of 
symptoms may be observed and is interesting, because pain and 
trophic disturbances alone are complained of. The onset is marked 
by severe pain in the tip of a finger. This is superceded by atrophic 
changes in the skin, the development of a dry, hard patch, morti¬ 
fication, and also formation of an ulcer. In still other eases the 
similarity with Raynaud’s disease is even more marked, for the 
symptoms are pain, cyanosis, rapidly followed by gangrene. 

More rarely do we meet with those interesting examples of the 
effects of arterial occlusion in which the development of intense 
atrophy of a hand or limb or the production of the typical picture 
of scleroderma and sclerodaetyly is the significant feature of the 
clinical picture. 

A careful clinical study of the disease, thrombo-angiitis obliterans, 
will dissipate all doubt as to the possibility of separating this 
disease, as a clinical entity, from all those neurogenic varieties of 
vasomotor and trophic disorders that may be clinically confounded 
with it. It would be too extensive to dilate upon the symptom¬ 
atology of thrombo-angiitis obliterans in this paper, and, therefore, 

I shall confine myself to the consideration of those essential features 
on which the recognition of the disease depends, and which will 
be seen to be the effects of the obliterated condition of the arteries. 

Thus characteristic for the disease are the following groups 
of symptoms: (1) the disappearance of the pulses, particularly 
the dorsalis pedis, posterior tihial and popliteal, more rarely the 
femoral, radial, and ulnar; (2) the development of typical mani¬ 
festations of impaired circulation, to wit: blanching of the lower 
extremities when these are elevated above the horizontal, hyperemia 
(rubor) or reddening of the foot in the pendent position (a chronic 
condition which I have elsewhere termed erythromelia) during 
certain stages of the disease, and trophic disturbances, such as 
impaired growth of the toe nails, slightly atrophic condition of the 
skin, ulcers, and gangrene; (.‘1) true vasomotor phenomena of trans¬ 
itory nature, such as alternating syncope, rubor, coldness, apparently 
independent of those chronic changes that have been cited above and 
that are distinctly traceable to the occluded condition of the arteries 
and veins; (4) the symptoms of pain, either in the form of inter¬ 
mittent claudication (pain in the calf of the leg or in the foot on 
walking with cessation when the limb is at rest) or the severe pain 
that is associated with the advent of trophic disturbances, especially 
with ulcers and patches of gangrene; (5) the slow course of the 
disease, symptoms of intermittent claudication or pain, preceding 
the development of trophic disturbances for months and years; 
(G) the fact that more than 09 per cent, of the cases occur in Polish, 
Galician, or Russian Hebrews, and that almost always young males 
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between the ages of twenty anil thirty are taken with this disease; 
(7) tile onset of symptoms in the lower extremities, one of the legs 
being first affected; (8) the comparative infrequency of involvement 
of the upper extremities; (!>) the association of a peculiar type of 
migrating phlebitis in the territory of the external or internal 
saphenous, less frequently in the larger veins of the upper extremities 
characteristic in about 20 per cent, of the eases; (10) the slow hut 
steadily progressive course, leading in a large majority of the eases 
to amputation of at least one limh, not infrequently of both lower 
extremities, and in rarer instances to amputation of one of the 
upper extremities as well. 

Keen a rapid review of the salient symptoms of this interesting 
malady would seem to suflicc to leave the impression that it could 
hardly be mistaken for other diseases. And were it not for the 
fact that certain symptoms, closely resembling typical vasomotor 
phenomena, may persist for weeks and years in this disease, con¬ 
fusion with the true neurogenic vasomotor process would scarcely 
ever arise. The chronic condition of redness in thrombo-nngiitis 
obliterans can be explained as due to dilatation of the superficial 
capillaries, this being a compensatory phenomenon making for an 
adjustment of the impaired circulation. This chronic redness or 
rubor may he mistaken for erythromelalgia or for the rubor of 
Iiaynattd's disease. The fact that it is associated with other 
evidences of closed vessels and the other characteristic features 
above mentioned, together with the circumstance that the redness 
disappears at once upon elevating the extremity, will make the 
recognition of its nature possible. 

In addition to this more or less chronic or permanent sign of 
deranged vasoconstriction, other phenomena which are truly 
vasomotor in nature may frequently be associated in thrombo¬ 
angiitis, and it is these that must he differentiated from similar 
phenomena accompanying Raynaud's disease, erythromelalgia, 
scleroderma, sclerodactyly, and acrocyanosis. 

If we do not overestimate the importance of single manifestations 
of vasomotor irritation, but regard as more significant the clinical 
course and the symptoms in their totality, we will not fail to separate 
very clearly in our minds the true vasomotor neuroses from the 
organic vascular disease attended with vasomotor phenomena. 

In order that a differential diagnosis may be clearly presented, 
let us briefly recapitulate the typical course of a ease of Raynaud’s 
disease. Raynaud's disease is an affection whose pathology has not 
as yet been definitely determined, the lesion doubtlessly residing 
somewhere in the central nervous system. Its clinical character¬ 
istics may thus -be summed up:' .Somewhere in the peripheral 
portions of the body (so-called aera) there occurs more or less 

1 (’ii.s.sirrr, Din Viisom«»t»risrh-lr»j»isrh« , n Nuumseii (.S. Harder, Merlin, 1012). 
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swore pain not confined to distinct nerve territory, nsmilly alfeet- 
injr syniinetrieal parts, attacks of vasomotor disturbance being part 
of tiie syndrome. These latter are (I) syncope, asphyxia, or local 
rubor, and (2) severe trophic disturbances, usually in the form of 
gangrene of the parts first affected with symptoms. The course is 
an intermittent one, for there may be completely free intervals; 
but in some instances, evidences of disturbed vasomotility may 
persist. The disease may consume itself in one attack or several 
attacks may occur in succession. Objectively, sensory disturb¬ 
ances are usually absent, as well as paralysis, although other 
evidences of disturbed vasomotor innervation, such as aphasia, 
hemoglobinuria, arthropathy, may occur. I sually neuropathic indi¬ 
viduals arc alfcetcd. The organic vascular changes, as well as the 
lesions of the nervous system, reported occurring in some of the 
eases, have, doubtless, no causative relation with the disease. 

It is true that there are still some who cling tenaciously to the 
theory that some lesions of the peripheral arteries may account 
for the symptoms of llavnaud's disease. In support of this view 
certain anatomical findings have been cited as strong arguments 
by those who believe that a definite anatomical lesion in the per¬ 
ipheral vessels is irresistible testimony against pure hypothesis. 
A careful analysis of the eases in question, as made by Cassirer, 
shows that reported organic alterations in the vessels will not 
sulliee to explain the symptoms any more satisfactorily than the 
theory of a central nerve affection of the sympathetic system. 
Whereas in thrombo-angiitis obliterans the territory manifesting 
symptoms corresponds to that containing the diseased vessels, 
we find that no such relation exists where vascular lesions arc 
associated with Raynaud’s disease. 

For the clinical diagnosis of thrombo-angiitis we must depend 
upon (1) the racial (Hebrew) and sex (male) predilection; (2) the 
early involvement of the lower extremities; (.() the early symptoms 
of pain or intermittent claudication; ( I) the presence of migrating 
phlebitis; (a) the evidences of pulseless vessels; (0) the presence 
of blanching of the extremity in the elevated position; (7) the 
existence of rubor ill the dependent position; (S) the relation of the 
hyperemie phenomena to posture; (il) the absence of simultaneous, 

..letrieal involvement; and (10) the slow, progressive chronic 

course terminating in gangrene. 

In Raynaud’s disease we will note the following features; A 
sudden onset of the first stage of local syncope or regionary ischemia 
involving usually the lingers, more rarely the toes, and occasionally 
the margins of the ears or the tip of the nose with coldness and 
blanching; associated sensory phenomena, paresthesia, and pain; 
a comparatively short duration of the vasomotor and sensory 
manifestations, their intermittent character with return to normal 
between the attacks; the symptoms of local asphyxia attended with 
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local depression of lempernture and swelling of the parts involved; 
the disappearance of the asphyxia with substitution of reactive 
hyperemia and a third stage of dry gangrene. Characteristic for 
this disease as well as for the cases of scleroderma and selcrodaetyly 
is the striking atrophy of the ends of the distal phalanges. 2 The 
changes in the hones can he well demonstrated by ltoentgen-ray 
examination, atrophy and disappearance of large portions of the 
end-phalanges being distinctive and diagnostic features. In our 
own experience the alterations in the bones could be detected early 
in the disease, probably developing simultaneously with the other 
trophic disturbances. 

If we analyze the symptomatology of the cases of thrombo¬ 
angiitis cited above we will find, that the differential diagnosis of 
this condition from the vasomotor neuroses is only difficult in those 
eases where we cannot rule out the possibility of the association of 
the two diseases. It will be noted that where coldness and cyanosis 
are complained of, a distinct dependency on temperature or other 
environmental condition can often be elicited or that pain is absent. 
The presence of vessels changes and the history of the involvement 
of a lower extremity at once clear up the diagnosis. 

Where trophic changes alone are present, the absenc e of symptoms 
referable to the central nervous system speaks decidedly against 
nerve lesions. The relation of the vasomotor symptoms to the 
position of the limb will in other cases be of value in explaining the 
nature of the symptoms. 

How can we explain the occurrence of true vasomotor phe¬ 
nomena such as do not seem to owe their existence to the mechanical 
effects of impaired circulation? The blanched appearance that is 
a sequence of an obstructive condition of the arteries, and which 
can he demonstrated by elevation of the leg, and in bad cases can 
even be elicited in the horizontal position, is a phenomenon easily 
explicable on the theory that the avenues of arterial supply arc cut 
oil' through extensive obturation of the arteries. Many clinical 
and experimental observations have been gathered that speak in 
favor of this view. So also is the rubor not a true vasomotor 
phenomenon, but a sign of chronic vasodilatation of the superficial 
capillaries and is compensatory in nature. 

On the other hand, veritable symptoms of disturbed vasomotility 
can be associated with thromho-angiitis obliterans. That these 
should occur is not surprising when we call to mind that not only 
have intense and extensive destructive, pathological alterations 
taken place in the most important arteries of a limb, but that the 
accompanying nerves are frequently bound down by a dense mass 
of cicatricial tissue and have undergone severe fibrotic changes. 
Although the mechanism of the irritative and exhaustive vaso- 


* Com pan? wilh clitui^ s hi srliTmlaftyly it aiui «). 
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motor phenomena is not Hear, the total disorganization of the 
vascular innervation in many of the eases would seem to afford 
sufficient basis for the possibility of tin* occurrence of the dis- 



Fm. 5.—Itoentgeii-ray photograph of a <■«.«<» of Microdactyly, showing 
disappearance of tin* tormina! phalanges. 


Where signs of thrombn-nngiitis of the lower extremities are 
unquestionably present, and where evidences of vascular occlusion 
in the upper extremities are lacking, although these are the site 
of disturbed vasomotor innervation, we may for a long time be 
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unable to rule out the possibility ol the siuuiltaueous occurrence of 
two different diseases. 

The dilfereutiation of true scleroderma from thrombo-angiitis will 
be rarely dill'icnlt to make. In scleroderma and selerodaetyly the 
first stage with hard edema is characteristic ami never simulated by 



|*lo. photograph of a case of srleroductyly, showing 

disapiH^irimri* of the terminal phalange?. 


cases of organic vascular disease. The second indurative stage 
may, however, be almost exactly reproduced by other affections. 
The form of scleroderma known as “selerodaetyly,”, because of 
attendant alterations in the deeper tissues, may be not unlike 
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thrombo-angiitis. Roentgen-ray examination of the hand in sclero- 
daetyly oilers the most valuable means of differentiating the two 
diseases (log. b and l>). The phalanges will very early show 
atrophic changes and disappearance of the terminal portions in 
scleroderma, sclcrodactyly, and Raynaud’s disease, while the bones, 
although somewhat rarefied, will be seen to conserve their outlines 
throughout the course of the disease, thromho-ungiitis obliterans, 
until they arc disturbed by the effects of gangrene. 

So far as our experience permits us to judge, symptoms of sclero¬ 
derma occur only late in thrombo-angiitis when other signs of 
vascular occlusitm have already become well developed. The 
recognition of the condition will then depend upon the absence of 
pulsation in the larger peripheral vessels, the presence of gangrene 
(or the history of such a condition) and of the other typical signs 
of obliterated arteries and veins. 

In the light of our recent studies on the pathology of thrombo¬ 
angiitis obliterans \vc arc able to state that certain characteristic 
morphological changes in the arteries and veins are specific* for this 
process. Those occur in the deep arteries and veins as well as 
in the superficial veins, when these are the seat of the so-called 
“migrating phlebitis.” Whenever migrating phlebitis is present, 
therefore, the excision of a portion of vein under local anesthesia 
followed by microscopic examination will lead to a diagnosis. 

It is most probable that in Raynaud’s disease and the related 
affections the seat of the pathological process is to be sought in 
the vegetative system, that is. somewhere in the vasomotor appa¬ 
ratus. Xor art* we likely to be rewarded in a search for any organic 
change. The frequent return to a normal condition, observed 
clinically, also speaks against the likelihood of morphological or 
chemical alterations in the nervous system. 

Whereas in thrombo-angiitis obliterans a definite and specific 
morphological change* in the arteries and veins is responsible for 
the varied phenomena in the superficial capillaries, in Raynaud’s 
and allied diseases the vasomotor and trophic disturbances are* the 
outcome of irritative and exhaustive processes of the sympathetic 
nervous system. 


’Sun.'., (iyn., and Ulw.. I1»M. 




